Introduction
Spike timing dependent plasticity (STDP) is a special form of plasticity where the timing of pre-and postsynaptic events determine if the synapse undergoes LTP or LTD. A popular way to model STDP is to use the derivative of the postsynaptic potential or Calcium concentration and correlate this with the NMDA activation [1] . This approach leads automatically to the well-known biphasic STDP curve. Common to all models is that at the end the actual computation is performed postsynaptically for both LTP and LTD.
Using a retrograde transmitter to model STDP
In contrast to our previous model [1] we propose that LTD is computed on the pre-and not on the postsynaptic side while LTP is computed on the postsynaptic side [2] .
The computation of LTP is performed in the well-established way by correlating the presynaptic activation (NMDA) with the derivative of the postsynaptic potential (see Figure 1B) . We propose that LTD is triggered by a retrograde transmitter (cannabinoids or glutamate), which is released from the postsynaptic membrane and diffuses to the presynaptic terminal where it causes LTD if it coincides with presynaptic NMDA activation ( Figure 1C) . Consequently, we have to define our learning rule so that it models LTP and LTD separately:
where u is the NMDA activation, v the postsynaptic potential, t the time the retrograde transmitter needs to diffuse from the post-to the presynaptic terminal and Q is the heaviside function?. This rule can be understood in the following way. The positive part of the derivative can be interpreted as Ca influx into the postsynaptic neuron that is then correlated with the NMDA channel activation. However, the negative part of the derivative of the postsynaptic potential has no biophysical meaning in terms of LTD. Instead we model LTD as a retrograde transmission of a transmitter that travels from the postsynaptic membrane to the presynaptic terminal. The crucial point here is that this retrograde transmitter needs time to diffuse to the presynaptic terminal that is represented by the shift t. Because of this delay LTP and LTD do not cancel out and we obtain the bi-phasic STDP curve ( Figure 1D ).
Conclusion
We have successfully modeled STDP with the help of a retrograde transmitter responsible for the LTD part of STDP. This reflects very recent experimental results [2] that LTD seems to be a presynaptic process while LTP seems to be postsynaptic process. 
